Introduction
chizophrenia is a serious mental disorder in which the patient experiences distorted perception of reality and disturbances in thinking, behavior, emotions and motivation [1] . The prevalence of schizophrenia is about 0.3% to 0.7% [2] . The incidence rate is quite similar in men and women, but the disorder onset in men is earlier and they are more likely to be admitted to rehabilitation centers.
S
About 5% to 25% of these patients are treated annually [3] . Symptoms of schizophrenia are expressed in patients' physical, mental, behavioral and emotional aspects and affect patients' thoughts, feelings, senses, and behavior. These include both positive and negative symptoms.
Positive symptoms are those that were not present in the patient, but appeared after the disorder [4] . Contrary to what the name implies, these symptoms are not good or useful. They are called "positive" because they expand the truth and enhance it. Such expansion or exaggeration is undesirable [5] . The symptoms are more functional and the most important of which are hallucinations, delusions, strange behavior, and impaired thinking [6] . Negative symptoms indicate some kinds of activities and tasks that should be existed [5] but expressing behavioral disorders. They include superficial emotion, speech poverty (alogia), passivity, lack of motivation, lack of pleasure, attention and cognitive deficits [6] .
Schizophrenia causes conflicts in job performance and education along with economic, social and personal problems and would instigate numerous medical and non-medical costs such as loss of work (due to illness or caring for relatives) on the patient, the family and society [7] . Long-term treatment goals consist of improving negative symptoms and empowering patients' functioning and optimizing positive symptoms control [8] [9] [10] .
Various therapeutic interventions have been recommended for the patients among which are cognitive behavioral therapy to reduce positive symptoms [11] ; music therapy to control psychotic symptoms [12] , depression (as positive symptoms) [13] , and increased quality of life [14] ; agricultural activity to improve physical, social, emotional and cognitive functioning [15] , and quality of life [16] ; and humorous films to reduce negative symptoms of anxiety and depression in patients with schizophrenia [17] . Although the conventional treatment of schizophrenia include both medical and psychiatric practices, integrating psychological treatment with medical therapy may significantly improve the general health of the patients with schizophrenia [18] .
In this regard, one of the psychological interventions to control symptoms and complications of mental disorders is strengthening the sense of humor i.e. the ability to understand and experience a humorous and ridiculous situation. This ability is not inherited but acquired through learning and practice. Through emotional, cognitive, social and physiological impact, humor can be used as a new procedure to deal with various mental disorders and rehabilitate them [17] . Its first function would be serving as a distracting technique, i.e. preventing patients from thinking about their problems [19] and help people have more desire to do social activities as well as forming social interaction and strengthening it over time [20] .
The results of most studies on the impact of physical and psychological health foster a sense of humor [21] , because telling jokes and humor serve as an effective way to deal with problems, or cope with the problems which are uncontrollable [22] . In humorous patients, the process of perception and judgment of the current condition is better [23] . The implementation of humor skill training in a mental health service may improve rehabilitative outcomes [24] and reduce frustration in depressed patients with spinal cord injury [25, 26] .
Schizophrenia is a chronic disease, so huge expenditures including the cost of medication, frequent hospitalization and outpatient centers, therapeutic and rehabilitation services are obviously imposed on the health system and the patients' families. Therefore, exploring new ways to improve the patients' symptoms seems to be necessary. With appropriate skills and techniques to reduce this problem, steps can be taken to improve patients' mental and physical problems. In this regard, this study aimed to determine the effectiveness of humor skills training in reducing positive and negative symptoms of male patients with chronic schizophrenia.
Materials and Methods
The research adopted a quasi-experimental approach with pretest-posttest design and control group. In this study, the skills of humor were the independent variables and positive and negative symptoms were the dependent variables. The study population consisted of male patients with chronic schizophrenia hospitalized in medical and rehabilitation centers in Ardabil, Iran (five centers with approximately 250 patients) in 2016. Among these centers, one rehabilitation center was randomly selected and then 30 subjects were selected from this center through simple random sampling and were randomly categorized into two groups, experimental (n=15) and control (n=15), according to the minimum sample law in experimental studies.
The study inclusion criteria comprised confirmed diagnosis of schizophrenia by psychiatrists through clinical interview based on DSM-5 diagnostic criteria, ability to read and write, and patient and family's written consent to participate in the study. In the process of implement-ing the study, one of the patients died and four others were excluded from the research process because of taking time off from the study and finally the data of 13 patients in the experimental group and 12 patients in the control group were analyzed.
To collect the data, Positive and Negative Syndrome Scale (PANSS) was used that developed in 1987 by Kay to measure the severity of symptoms in patients with schizophrenia [27] . It assesses five subscales of negative symptoms, positive symptoms, disintegration, agitation, anxiety, and depression. The scale is scored based on a 5-point Likert-type scale. High scores indicate more severe symptoms. Total scores were obtained from summing up scores of 30 questions. The Cronbach alpha coefficient for this scale was estimated as 0.83. In a study conducted by Abolghasemi [28] and in this study, the Cronbach alpha coefficient was estimated as 0.80.
The study procedure was as follows: after randomly assigning the participants (the names are arranged alphabetically and divided into even and odd numbers), they were divided into control and experimental groups. First, members of both groups were tested (as pretest). Then, humor skills training program [25] was administered to the experimental group using the 8-step McGee's humor skills training program for 4 weeks, two 60-minute sessions per week. The session contents are listed in Table 1 . It should be noted that both the assessment and the intervention were carried out by one person (researcher) and patients in both groups received their routine treatment during the intervention.
To analyze the data, the Chi-square test was used to compare the frequency distribution of patients in the two groups in terms of demographic characteristics and their homogeneity. In addition, covariance analysis was used to evaluate the effectiveness of intervention and compare the controlling effect of pretest and posttest scores. All analyses were done in SPSS V. 18.
Results
All patients were male and some personal characteristics of the participants are reported and compared in Table 2 . According to the findings, there is no significant difference between groups in terms of educational status, marital status, age distribution and admission in the center (P>0.05). Table 3 presents the mean score of schizophrenia symptoms in the experimental and control group. The experimental group scores in the posttest decreased. To evaluate the effectiveness of teaching humor skills on the positive and negative symptoms, the covariance analysis was used. Talking about the concept of humor, benefits and the need to learn this skill and its effect on social interaction, physical and psychological well-being and resistance to daily tensions.
Second
Determining the nature of the sense of humor and occupying with humor Exchanging ideas, modeling and behavioral exercises such as funny conversation with another person and doing the necessary exercises.
Third

Laughing a lot, learning to tell jokes and funny stories
Using discussion forums, skills in enabling children within ourselves, ten minutes of laughing without a reason and expressing emotions.
Fourth
Playing with language, words and increasing the sense of humor Using techniques such as playing with words, telling jokes and riddles, teaching specific humor skills, mimicking words and sounds and movements of comedians and ten minutes of laughing without reason and expressing emotions.
Fifth Finding humor in everyday life
Sharing your funny experiences with others, modeling and ten minutes of laughing for no reason and expressing emotions.
Sixth
Learning to laugh at your mistakes Members' laughing with each other, learning how to fight and prevent problems for group activities and ten minutes of laughing for no reason and expressing emotions.
Seventh
Finding humor in a stressful situation and using humor to deal with problems Talking about style of humor in stressful situations, teaching patterns of using humor in stressful situations to individuals and cognitive exercises.
Eighth Summarizing and exchanging experiences
Using the skills learned and reviewing their impacts and providing a summary of the training program.
The results in Table 4 indicate that after controlling the pretest effect, there is a significant difference in positive and negative symptoms in posttest scores between the two groups (P<0.05); and the ETA coefficient or the effect size estimate suggests that subjects' membership to a group (with or without treatment) explained 85% to 89% of the variance in positive and negative symptoms. The results of the homogeneity of variances analysis indicate that the assumption has been observed in all the studied variables. 
Discussion
The study results indicate that the experimental group had a significant reduction in negative symptoms, expressed in their posttest scores. Thus, teaching humor skills significantly reduced the negative symptoms of schizophrenia disorder. The findings of this study are in line with the results of the studies by Chunfeng et al. [24] and Gelkopf [17] on the effect of humor on patients with schizophrenia and with the Shams study on depressed people's frustration and compatibility [26] . The results of the current study are also consistent with the study by Falkenberg on improving the depressed patients' mood [29] .
These results can be justified because in schizophrenic patients with negative symptoms due to behavioral impairments such as passivity, inexpressiveness, lack of enjoyment, loss of emotional and social apathy, almost no stimulus can trigger emotional responses [30] . Thus, jokes and humor in these patients would trigger a sense of enjoyment, and serve as an acceptable therapeutic method to endure many unpleasant things. They gradually gain the capacity to cope with stress and anxiety caused by serious diseases and eventually stop and even improve their condition [31] .
When hilarious and witty people encounter negative events, they try to maintain their positive feeling, while people with weak sense of humor have lower levels of positive emotions. In addition to the beneficial nature of positive emotions and coping with negative mood, humor serves as a coping mechanism against stressful events of life and a valuable social skill useful to establish, maintain and improve interpersonal relationships [32] . People who learn, practice and apply the humor skills, can partly forget their illnesses. Such people are also able to establish sound relationships with family members and others and achieve a high level of social harmony [25] . The results also showed that humor skills training reduces positive symptoms in patients with schizophrenia. Such finding is consistent with the results of the studies by Falkenberg [29] and Shams [26] but disagree with the results of Chunfeng [24] and Gelkopf et al. Studies [17] .
To explain such discrepancy between the results, it should be mentioned that the patients with schizophrenia use schemes related to hallucinations and delusions to organize their information. This leads to their inability to correctly process and recognize emotions resulting in facing trouble in their social interaction and exposure to different life situations [33] . These patients express their excitement in almost unusual ways and such strange behavior makes people stay away from these patients [34] .
The significant relationship can be attributed to humor skills training sessions which help them experience the right way to show their emotions and appropriate facial expressions. In addition, positive emotions lead to social cohesion and expression of negative emotions and they serve as one of the most common and most effective methods of inducing mood. Jokes and humor release tension from the conflicts, attitudes and ideas and can be useful to help the mentally-ill patients to the extent that they have lower stress, better social interactions. They also cope better with the problems and are more compatible people [35] .
Humor widely and positively impact the patients' health, perceptions, attitudes, judgments and feelings [23] . Humor helps people see the positive side of the events and consider them as funny conditions which would, therefore, decrease the stress [36] . As a result, humor would bring about the enjoyment and better social relations. It teaches patients the proper way to experience the excitement. The negative symptoms would decrease patients' ability to enjoy positive stimuli and social interactions and positive symptoms cause problems for the patients to express their emotions, but humor prepares the ground for better social relationships.
Based on our results, the changes in the experimental group, who received the humor skills training, reflect the impact of learning these skills in eight sessions. Therefore, the skills taught in this study can be used as part of treatment of schizophrenic patients. In future studies, it is suggested to assess the patients' condition at 3-month or 6-month follow-up or more to test the effects of long-term intervention. In addition, to increase the generalizability of the findings, further studies should include female schizophrenic patients to compare the differences in the study variables and to examine the effect of humor skills training on other issues in these patients.
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